Biochemical effects of acute stress on energy metabolism in liver damaged rats.
Rats having a non-necrotic damaged liver or a necrotic damaged liver produced by D-galactosamine administration were restrained in water for 0.5, 1, 2, 4, 6, 8 and 12 hours. Serial changes in intrahepatic energy metabolism were compared with those in normal liver. Energy charge, which represents the degree of equilibrium between the energy producing and consuming systems, and cyclic AMP, an intracellular messenger mediating the action of hormones, showed biphasic increases before and after 2 hr in the damaged livers. The lactate/pyruvate ratio, which reflects the cytosolic redox state, markedly increased at 0.5 hr in the damaged livers but returned to the pre-stress level after 1 hr in the non-necrotic damaged liver and after 4 hr in the necrotic damaged liver, showing a transient reduced state. The beta-hydroxybutyrate/acetoacetate ratio, which represents the mitochondrial redox state, decreased at 0.5 hr and returned to the pre-stress level at 1 hr in the non-necrotic damaged liver, exhibiting a transient oxidized state. However, in the necrotic damaged liver, the value decreased at 0.5 hr remained low thereafter, demonstrating a persistent oxidized state. These findings show that, in severely damaged liver, stress has more marked effects on hepatic energy metabolism.